Objectives. This study aimed to identify the relationship between health-related quality of life (HRQoL) measured by the Functional Assessment Cancer Therapy-General (FACT-G) and survival in metastatic colorectal cancer (mCRC) patients. Methods. The clinical characteristics and FACT-G scores were retrospectively reviewed in mCRC patients who visited the Cancer Center of Korean Medicine. The overall survival (OS) was calculated and compared using the Kaplan-Meier method and log-rank test. Univariate and multivariate Cox regression analyses were performed based on clinical characteristics and FACT-G scores. To identify significant differences in answer frequency, χ 2 tests and Fisher's exact tests were used. Results. A total of 58 patients were reviewed. The proportion of patients who had an Eastern Cooperative Oncology Group-Performance Status ≥ 2 was 43.1%, multiple distant metastatic sites was 77.6%, liver metastases was 43.1%, been previously treated was 89.7%, and received more than the second-line chemotherapy was 75.5%. The mean total FACT-G score was 65.3 (median 65.6). The median OS was 7 months. There was no significant difference in OS between the 2 groups divided by the median values of FACT-G total and subscores. In univariate analyses, functional well-being (FWB) score had a significant impact on survival. In multivariate analyses, presence of liver metastasis, FACT-G total score, and FWB score were significant prognostic predictors of survival. No statistically different answer frequency was observed for any question regarding FWB. Conclusions. This study found that FACT-G total and FWB scores were potential prognostic factors for predicting OS in relapsed or refractory mCRC patients treated with Korean Medicine.
Introduction
Cancer is one of the leading causes of death worldwide. In clinical studies of cancer, response rate and overall survival (OS) have been widely used to assess the efficacy of a treatment modality. 1 However, in metastatic cancer patients, health-related quality of life (HRQoL) is also important in deciding the type of treatment. The American Society of Clinical Oncology has suggested that patient outcomes, such as HRQoL, should receive more attention than response rates. 2 Because HRQoL reflects the patient's status in various aspects, it has been included as a treatment outcome in oncology clinical trials. HRQoL can represent the impact of chemotherapy response, but it can also be a predictor of survival. 1 HRQoL is a known prognostic factor of survival according to previous studies. [3] [4] [5] [6] [7] [8] [9] One review article about the quality of life in cancer patients revealed that most studies showed a positive relationship between HRQoL and survival in cancer patients. 10 These results have encouraged doctors to recognize the importance of assessing the HRQoL status in cancer patients to evaluate their prognosis.
To assess the subjective HRQoL status in cancer patients, various measurement systems have been developed. One of the HRQoL questionnaires is the Functional Assessment Cancer Therapy-General (FACT-G), a validated and reliable oncology-specific HRQoL measurement system. The FACT-G consists of 4 domains: physical well-being (PWB), social/family well-being (SFWB), emotional well-being (EWB), and functional well-being (FWB). 11 In most studies that have focused on the impact of HRQoL on patient survival using FACT-G, the baseline FACT-G total score was significantly associated with the survival of cancer patients. [12] [13] [14] [15] In colorectal cancer (CRC) patients, HRQoL scores also remained good prognostic values for survival. Many studies have used the European Organization for Research and Treatment of Cancer (EORTC) Quality of Life Questionnaire C30 (QLQ-C30) as an HRQoL assessment tool 16 and have reported that physical functioning and social functioning showed significant associations with survival. [17] [18] [19] [20] However, there have been few studies that have used the FACT-G as a HRQoL assessment tool in CRC patients. To determine the correlation between the EORTC QLQ-C30 and the FACT-G, one study investigated the equivalence on the basis of physical, emotional, and functional/role domains. 21 However, based on empirical data, the EORTC QLQ-C30 and the FACT-G measure different aspects of HRQoL, so the results of EORTC QLQ-C30 cannot be a substitute for those of the FACT-G. 22 Therefore, we investigated the association between HRQoL measured with the FACT-G and OS in metastatic colorectal cancer (mCRC) patients.
Methods
This study was designed as a retrospective cohort study, a type of observational study. It was performed with a cohort from the Cancer Center of Korean Medicine at Kyung Hee University Hospital at Gangdong from June 2006 to November 2014. The quality-of-life data and clinical data of mCRC patients were retrospectively reviewed under the approval from the institutional review board (IRB No. 2015-11010).
Patients
The medical records of CRC patients who answered the FACT-G questionnaire were reviewed. The patients answered the FACT-G questionnaire at the time of initiation of Korean Medicine (KM) treatment. We handed out the Korean version of the FACT-G questionnaire to patients, who then answered the questions by themselves at the hospital. Patients who did not agree to answer HRQoL questions or who were unable to answer the self-administered questionnaire because of their medical condition were not included in the study. Patients were mainly treated with herbal medicine, acupuncture, and moxibustion in our center. In Korea, some cancer patients choose KM treatment because they cannot be treated with conventional medicine as a result of old age, poor performance status, comorbidity, or adverse events of radical therapy. Therefore, the Western medical treatment history of patients was diverse, depending on the initial stage, response to previous treatment, and patient preference. To eliminate the influence of diverse treatments on HRQoL and to show the overall effects of KM treatment, we enrolled only recipients of KM treatment. Patients were eligible if they had histologically confirmed CRC. We reevaluated tumor-nodes-metastasis (TNM) stage based on medical records at the time of the survey. Only the patients who had distant metastasis at the time of survey were eligible. We excluded patients whose FACT-G scores could not be prorated because less than half of the items had been answered. Because we did not review the questionnaire after self-administration, unanswered items were present. We also excluded patients whose survival status was unclear. Survival information was obtained through the National Health Insurance Corporation. We could not identify survival status for patients who did not have National Health Insurance coverage. We also excluded patients who were undergoing concurrent anticancer treatment with conventional medicine (chemotherapy, radiotherapy) at the time of survey to eliminate the influence of concurrent therapy on HRQoL.
HRQoL Assessment
Patient HRQoL was assessed using the FACT-G, version 4, which was translated into Korean according to Functional Assessment of Chronic Illness Therapy (FACIT) methodology. The FACT-G consists of 27 questions and uses a 5-point Likert scale with responses that ranged from "Not at all" to "Very true." 11 We scored the FACT-G using the guideline of the FACT-G manual. The total FACT-G score, ranging from 0 to 108, is the sum of the scores of PWB, SFWB, EWB, and FWB. A higher total score indicates a better HRQoL. If the question had a negative meaning, we reversed the sign of the response before calculating the sum. If there were missing items, the subscale scores were prorated by multiplying the sum of the scores by the number of items in the subscale and then dividing the value by the number of items answered. Scores could be prorated only if more than half of the items were answered. Moreover, the total FACT-G response rate should be greater than 80%. 11 Use of the FACT-G questionnaires of the FACIT system was also permitted according to FACIT.org (Licensor).
Measurements
All patients filled out the FACT-G questionnaire at the hospital at the start of KM treatment. Patient demographic and clinical variables (age; sex; body mass index; performance status; site of the primary tumor; number of distant metastatic sites; presence of liver metastasis; presence of stoma; prior treatment history, including surgery, radiotherapy, and chemotherapy; and the number of prior chemotherapy regimens) were investigated based on the time of the FACT-G survey. The performance status was measured using the Eastern Cooperative Oncology Group-Performance Status (ECOG-PS). The grade of the ECOG-PS ranges from 0 (normal activity) to 5 (death). 23 A higher ECOG-PS score reflects a worse performance status. In this study, the ECOG-PS was dichotomized as ≤1 or ≥2. The site of the primary tumor was trichotomized as colon, rectum, or both colon and rectum. The number of distant metastatic sites was divided into 2 categories: 1 or >1. The presence of liver metastasis, previous treatment history, operation history, radiotherapy history, chemotherapy history, and presence of stoma were all dichotomized as no or yes. The number of prior chemotherapy regimens was divided into 2 categories: 1 or ≥2.
Treatment
The treatment modality applied for mCRC patients was KM, including herbal medication, acupuncture, and moxibustion. In Korea, both conventional Western medicine and KM are legally approved. The KM treatment modalities were initiated after each patient agreed to treatment with KM. The major anticancer agent was Rhus verniciflua Stokes (RVS) extract. The RVS extract originates from the lacquer tree, which grows in East Asia. In previous studies, RVS has been reported to have apoptotic activity and antiproliferative, anti-tumor migration, and antiangiogenic effects. [24] [25] [26] The RVS extract was prepared using a standardized method of water extraction at 95°C, concentration, and lyophilization. After the toxic allergen urushiol was removed, the RVS extract was examined to determine the concentrations of the main compounds for quality control. Patients were administered 3 capsules of RVS extract for a total of 1500 mg/d. The median duration of treatment was 3 months, ranging from 0 to 33 months. The RVS extract can induce skin rash, but no adverse effect was reported in the patients included in this study.
Analysis
The OS time was measured from the date of initial KM treatment to the date of death resulting from any cause. We obtained the survival information through the Korean National Health Insurance Corporation. Survival curves were calculated with the Kaplan-Meier method and were compared using the log-rank test. Univariate analyses of Cox proportional hazards regression were performed on the HRQoL scores and potential prognostic factors. Before proceeding to multivariate analyses, we analyzed the Pearson's correlations among the HRQoL scales to prevent multicollinearity that could influence the results of the multivariate analyses. Multivariate analyses were performed on the data that showed significance and borderline significance in univariate analyses. To identify answer differences on items of FACT-G between the 2 groups divided by median survival, χ 2 tests or Fisher's exact tests were carried out with subscale items that showed significance in multivariate analyses. A P value <.05 was considered statistically significant. We defined borderline significance as a P value <.10 but >.05. All data analyses were performed using the Statistical Package for the Social Sciences (SPSS), version 18.0 (SPSS, Inc, Chicago, IL).
Results
We analyzed 135 CRC patients who completed the FACT-G questionnaire and who visited the Cancer Center of Korean Medicine, Kyung Hee University Hospital at Gangdong from June 2006 to November 2014. Among the 135 patients, 26 were excluded because of ongoing conventional cancer treatment at the time of the survey; 25 were excluded because of no distant metastasis; and 7 were excluded because of unknown survival status. We could not identify survival status in 6 patients whose health insurance was suspended because of delayed payment and in 1 patient who was not of Korean nationality. Because the FACT-G total scores of 4 patients could not be prorated as a result of many missing answers on the questionnaire; these 4 patients were also excluded. Of 73 patients, 15 were also excluded because FACT-G was assessed after initiating KM treatment. Our final analysis included 58 mCRC patients (Figure 1) . The proportion of patients who had a performance status of 2 or more was 43.1%, whereas 77.6% had multiple metastases. Liver metastasis was present in 43.1%. A total of 89.7% of the participants had been previously treated with conventional standard anticancer therapy. The proportion of patients who had undergone more than a second line of chemotherapy was 75.5%. The median times from initial cancer diagnosis and metastases diagnosis to FACT-G survey point were 23 months (0-125 months) and 11 months (0-56 months), respectively. A total of 6 patients had received no previous treatment. The median time from the last conventional treatment to KM treatment among 52 patients was 2 months (0-37 months). The median KM treatment duration of 58 patients was 3 months (0-33 months).
The mean scores of FACT-G were as follows: PWB, 18.5; SFWB, 17.3; EWB, 13.9; FWB, 15.6; and FACT-G total score, 65.3. The clinical characteristics and HRQoL charac teristics of the patients are presented in Table 1 . The median OS of 58 patients was 7 months (95% CI = 2.9-11.1; Figure 2 ), and 55 deaths were noted at the study point. The median survival times according to the FACT-G total and subscales are presented in Figure 2 . The median survival time of patients with FACT-G score greater than or equal to the median was 12 months, whereas that of patients with FACT-G score below the median was only 5 months (P = .226; 
Figure 2)
. Among the HRQoL subscales, the median survival was not significantly different between the 2 groups (PWB, 12 vs 5 months, P = .096; SFWB, 6 vs 7 months, P = .431; EWB, 10 vs 6 months, P = .862; FWB, 6 vs 10 months, P = .345; Figure 2 ). The patients' clinical characteristics and HRQoL scores were evaluated in univariate analyses as potential prognostic factors of OS ( Table 2 ). The FWB score was a statistically significant prognostic factor of survival in univariate analyses (P < .050). The presence of liver metastasis and FACT-G total score showed borderline significance as prognostic factors of survival (P < .10). All factors that were found to be significant or borderline significant in our univariate analyses were also analyzed using multivariate analyses.
To determine whether there was a correlation between the FACT-G total score and the FWB score, we performed Pearson's correlation analyses. High correlation was identified between the 2 scores, as expected (r = 0.835; P < .001). Because of the high correlation, each HRQoL scale was examined separately with other clinical factors using the backward method of multivariate analyses. In multivariate analysis, the presence of liver metastasis, FACT-G total score, and FWB score were associated with survival and were all significant prognostic factors of OS (P < .050; Table 3 ). Considering that ECOG-PS is a known prognostic factor in mCRC, multivariate analyses after adjusting ECOG-PS were also performed. The result confirmed that the presence of liver metastasis increased the hazard of mortality, and high scores on FACT-G total and FWB were associated with prolonged survival time.
To identify the items showing significant difference in FWB between the 2 groups divided by median value of survival time, we performed χ 2 tests or Fisher's exact tests. Consequently, a borderline significant difference in answer frequency was identified at GF5 ("I am sleeping well," P = .058) in FWB between the 2 groups distinguished by median survival. 
Discussion
HRQoL can reflect various aspects of a patient's life. Through the accurate assessment of HRQoL, we can understand how cancer and its treatment affect a patient's life. Quality of life is as important as the tumor-related outcomes, particularly in metastatic cancer patients. 2 Depending on the HRQoL status, doctors can choose the treatment strategies and be able to predict patient survival. 10 Because quality of life is important in patients with advanced cancer, we decided to include metastatic cancer patients.
This study included a total of 58 mCRC patients. All patient characteristics were retrospectively reviewed at the time of the survey. The percentage of patients who had an ECOG grade ≥ 2 was 43.1%. ECOG is a well-known prognostic factor of survival in mCRC patients. 27, 28 Patients who had multiple metastatic sites, undergone treatment, or received more than a second regimen of chemotherapy made up large portions of our participants (77.6%, 89.7%, and 75.5%, respectively). Considering the severity of the disease burden of patients, the mean FACT-G score was expected to be lower than those in other published studies.
In one study, 29 the mean FACT-G total score of 20 patients who had distant metastases was 71.25. Compared with the study result, our mean FACT-G total score of 65.3 seemed to be low. In the present study, the mean scores of PWB, EWB, FWB, and FACT-G decreased when distant metastases were present. In the subgroup with distant metastasis, the mean scores of PWB, SFWB, EWB, and FWB were 17.30, 22.15, 16.85, and 14.95, respectively. 29 Compared with previous study results, the total FACT-G mean score in our study was low as a result of the low mean scores of SFWB and EWB, not because of the mean scores of the PWB and FWB. In one Korean population study in which patients were mainly of stages I to III and performance status 0 to 1, 30 SFWB mean score was consistently lower than the result of Ward et al. 29 In their study, the authors reported that a possible reason for the low SFWB score could be cultural differences. Though the patients' characteristics were different from those in our study, the contribution of cultural difference to low SFWB score is worth consideration. Moreover, the finding that most of the patients experienced failure of standard therapy could have had a negative impact on emotional state. Further studies that focus on the Figure 2 . The survival curves of (A) all 58 patients according to (B) FACT-G total score, (C) physical well-being score, (D) social/ family well-being score, (E) emotional well-being score, and (F) functional well-being score dichotomized by the median value. impact of cultural differences and failure of treatment on FACT-G score are needed. The OS of the 58 patients included in this study was 7 months, and a total of 55 deaths were noted. The short survival time could have been caused by reasons mentioned previously, such as the large proportion of patients who received more than second-line chemotherapy. We should also consider the time interval from the initial diagnosis (or metastases) to the time when the FACT-G survey was conducted. In this study, the median duration from the initial diagnosis to the FACT-G survey was about 23 months, whereas the median duration from the metastases diagnosis to the FACT-G survey was about 11 months. When the duration of time from the metastases diagnosis and the number of previously received systemic therapy regimens are accounted for, the 7 months of OS in this study population of mCRC patients might not be considered a short survival time. However, it was hard to determine the effect of KM on survival because the median duration of treatment was short, at 3 months, and varied from 0 to 33 months.
For the comparison of survival time using the log-rank test, patients were grouped by the median value of the scores of the FACT-G total and subscales. The median OS of the group who had scores equal to or higher than the median FACT-G total score was 12 months, compared with 5 months in those having scores below the median (P = .226). The PWB score appeared to be a meaningful but not statistically significant factor of survival. The median survival in patients with score equal to or higher than the median score of PWB was 12 months, whereas that of patients with a score below the median of PWB was 4 months (P = .096). The difference in median survival between the 2 groups in other HRQoL subscales was not significant.
In univariate analyses, the FWB score was a statistically significant prognostic factor of survival. The presence of liver metastasis and FACT-G total score showed borderline significance as prognostic factors of survival.
The HRQoL scales were expected to have a high intercorrelation with the HRQoL subscales. Correlation analyses were used to identify any multicollinearity between these scales, and there were strong correlations between the FACT-G and FWB scores. To exclude any multicollinearity between HRQoL scales, multivariate analyses were performed separately for each HRQoL scale and clinical variable.
In multivariate analysis, presence of liver metastasis, FACT-G total score, and FWB score were strongly associated with survival and were significant prognostic factors of survival. The presence of liver metastasis increased the hazard of mortality; however, high scores of FACT-G total and FWB were significantly associated with prolonged survival time.
The importance of the presence of liver metastasis as a prognostic factor of survival has been shown in another study. 27 However, none of the other clinical factors were shown to be significant prognostic factors. Among various clinical factors, performance status has been reported as one of the most important factors of survival in advanced CRC. 31, 32 However, in this study, the ECOG-PS was not a significant factor in patients' OS, whereas patients' self-reported HRQoL assessment and total FACT-G and FWB scores were significant prognostic factors of survival. These results imply the possibility that the self-reported quality-of-life score reflects the precise global status of the patient. The patient-reported HRQoL assessment using the FACT-G might also provide more useful information for survival than the ECOG-PS assessed by a doctor. This phenomenon was previously shown in a baseline HRQoL study using the EORTC QLQ-C30. 17 Though the patient-reported HRQoL has a tendency to be important in predicting survival, a well-designed prospective study is required to confirm these results.
Among the HRQoL subscales, FACT-G total and FWB scores had a significant impact on mCRC patient survival. In previous studies on the relationship between HRQoL and survival in CRC patients, global HRQoL, role functioning, and ability to work were important prognostic factors of survival. 17, 33 Role functioning in EORTC QLQ-C30 has a correlation with the FWB in FACT-G because FWB assesses the capability to work, such as the statement, "I am able to work." 34 Therefore, the importance of FWB as a prognostic factor seems to be consistent with previous results. To determine the most important prognostic factor in FWB, we conducted χ 2 tests or Fisher's exact tests. There was no significant difference in answering frequency between the 2 groups divided by the median survival. Instead, a borderline significant difference was observed for item GF5 ("I am sleeping well") of the FWB. Based on these results, we assume that the maintenance of all functions is more important than the maintenance of a portion of functions.
As a preliminary study for investigating the potential prognostic impacts of HRQoL, this study had limitations because of its small sample size and retrospective design, which could cause weakness in controlling for confounding factors. Despite these limitations, this study identified the association between FACT-G, a basic HRQoL assessment, and OS in mCRC patients treated with KM. In particular, the study focused on relapsed or refractory cancer patients, for whom the importance of HRQoL could not be overemphasized in deciding the treatment.
Conclusions
Based on the results of this study, the scores of FACT-G total and FWB could be useful factors in predicting the clinical outcome of survival and also an important indicator of HRQoL. Therefore, maintaining the functional capability of patients is an important goal of treatment in mCRC patients treated with KM. A prospective study with a large sample size is needed to verify these results.
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